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DETAILED ACTION 



Specification 

1 . The disclosure is objected to because of the following informalities: 

The "Description of Drawings" section does not address figures 5a and 5b 
separately. 

Appropriate correction is required. 

Claim Objections 

2. Claims 11, 12, 24, and 25 are objected to because of the following informalities: 
Claims 1 1 and 24 recite a "third window surface". Respective parent claims 1 

and 14 recite a "first window surface". However, in claims 1 1 and 24, as well as 
respective parent claims 1 and 14, there is no recitation of a "second window surface". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-4, 7-13, and 27-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent No. 5,854,865 to Goldberg. 
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With respect to claim 1 , Goldberg teaches an optical fiber, comprising: a radial 
axis; a longitudinal axis; a first window surface (24, 55) having a normal direction that is 
not parallel to a direction of the radial axis at the first window surface, wherein the first 
window surface is adapted for receiving pump radiation and transmitting the pump 
radiation into the optical fiber (figure 4a); a second surface adapted for totally internally 
reflecting pump radiation received within the optical fiber (column 2, lines 12-28); and an 
active region (14) within the optical fiber for generating radiation at a characteristic 
wavelength when pumped with pump radiation. 

With respect to claim 2, Goldberg teaches an angle between the normal direction 
of the first window surface and the direction of the radial axis at the first window surface 
being greater than about 15 degrees (column 4, lines 12-28). 

With respect to claim 3, Goldberg teaches an angle between the normal direction 
of the first window surface and the direction of the radial axis at the first window surface 
being greater than about 45 degrees (column 4, lines 12-28). 

With respect to claim 4, Goldberg teaches an angle between the normal direction 
of the first window surface and the direction of the radial axis at the first window surface 
being greater than about 60 degrees (column 4, lines 12-28). 

With respect to claim 7, Goldberg teaches the first window surface being 
substantially flat (figures 1-3). 

With respect to claim 8, Goldberg teaches an angle between a normal direction 
of the second surface and a direction of the radial axis at the second surface being less 
than about 30 degrees (figure 3). 
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With respect to claim 9, Goldberg teaches a normal direction of the second 
surface being substantially parallel to a direction of the radial axis at the second surface 
(figure 3). 

With respect to claim 10, Goldberg teaches the second surface being curved 
(figure 3). 

With respect to claim 1 1 , Goldberg teaches a third window surface (other half of 
24 and 55 in figure 3) having a normal direction that is not parallel to a direction of the 
radial axis at the third window surface, wherein the third window surface is adapted for 
receiving pump radiation. 

With respect to claim 12, Goldberg teaches the third window surface being 
substantially flat (figure 3). 

With respect to claim 13, Goldberg teaches the active region having a transverse 
dimension smaller than the characteristic wavelength (column 4, line 30 - column 5, line 
60). 

With respect to claim 27, Goldberg teaches a method of pumping a fiber laser 
having a longitudinal axis, a radial axis, and an azimuthal axis, the method comprising: 
producing a beam of pump radiation (16; figure 3); injecting the beam of pump radiation 
into the fiber laser in a direction such that the beam of pump radiation has a component 
along the longitudinal axis, the radial axis, and the azimuthal axis of the fiber laser 
(figures 1-3). 

With respect to claim 28, Goldberg teaches the fiber laser having a window 
surface (one half of 24 and 55 in figure 3) having a normal direction that is not parallel to 
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a direction of the radial axis at the first window surface, and wherein the beam of pump 
radiation is injected into the fiber laser through the first window surface (figures 1-3). 

With respect to claim 29, Goldberg teaches the beam of pump radiation being 
produced by a diode laser array (16). 

5. Claims 1, 6-10, 14, 19-23, and 27-29 are rejected under 35 U.S.C. 102(b) as 
being anticipated by U.S. Patent No. 5,923,694 to Culver. 

With respect to claim 1, Culver teaches an optical fiber, comprising: a radial axis; 
a longitudinal axis; a first window surface (34) having a normal direction that is not 
parallel to a direction of the radial axis at the first window surface, wherein the first 
window surface is adapted for receiving pump radiation and transmitting the pump 
radiation into the optical fiber (figure 4); a second surface adapted for totally internally 
reflecting pump radiation received within the optical fiber (figure 6; column 1, lines 15- 
45); and an active region (20) within the optical fiber for generating radiation at a 
characteristic wavelength when pumped with pump radiation. 

With respect to claims 6 and 19, Culver teaches the first window surface being 
substantially parallel to the longitudinal axis of the optical fiber (figure 7). 

With respect to claims 7 and 20, Culver teaches the first window surface being 
substantially flat (figures 4 and 6). 

With respect to claims 8 and 21, Culver teaches an angle between a normal 
direction of the second surface and a direction of the radial axis at the second surface 
being less than about 30 degrees (figures 4 and 6). 
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With respect to claims 9 and 22, Culver teaches a normal direction of the second 
surface being substantially parallel to a direction of the radial axis at the second surface 
(figures 4 and 6). 

With respect to claims 10 and 23, Culver teaches the second surface being 
curved (figures 4 and 6). 

With respect to claim 14, Culver teaches a fiber laser assembly, comprising: (a) 
an optical fiber, comprising: (1) a radial axis; (2) a longitudinal axis; (3) a first window 
surface (34) having a normal direction that is not parallel to a direction of the radial axis 
at the first window surface, wherein the first window surface is adapted for receiving 
pump radiation and transmitting the pump radiation into the optical fiber (figure 4); (4) a 
second surface adapted for totally internally reflecting pump radiation received within 
the optical fiber (figure 6; column 1, lines 15-45); and an active region (20) within the 
optical fiber for generating radiation at a characteristic wavelength when pumped with 
pump radiation; (b) a diode laser array (38) adapted for emitting the pump radiation; and 
(c) an optical element (36) disposed between the diode laser array and the first surface 
and adapted for guiding pump radiation from the diode laser array to the first window 
surface of the optical fiber. 

With respect to claim 27, Culver teaches a method of pumping a fiber laser 
having a longitudinal axis, a radial axis, and an azimuthal axis, the method comprising: 
producing a beam of pump radiation (38); injecting the beam of pump radiation into the 
fiber laser in a direction such that the beam of pump radiation has a component along 
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the longitudinal axis, the radial axis, and the azimuthal axis of the fiber laser (figures 4 
and 6). 

With respect to claim 28, Culver teaches the fiber laser having a window surface 
(34) having a normal direction that is not parallel to a direction of the radial axis at the 
first window surface, and wherein the beam of pump radiation is injected into the fiber 
laser through the first window surface (figures 4 and 6). 

With respect to claim 29, Culver teaches the beam of pump radiation being 
produced by a diode laser array (38). 

6. Claims 1 -5, 7-1 3, and 27-29 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by International Application No. WO 95/10868 to Gapontsev et al. 

With respect to claim 1 , Gapontsev teaches an optical fiber, comprising: a radial 
axis; a longitudinal axis; a first window surface (window section of 6a in figure 2) having 
a normal direction that is not parallel to a direction of the radial axis at the first window 
surface, wherein the first window surface is adapted for receiving pump radiation and 
transmitting the pump radiation into the optical fiber (figure 2); a second surface (6a and 
8) adapted for totally internally reflecting pump radiation received within the optical fiber; 
and an active region (2) within the optical fiber for generating radiation at a 
characteristic wavelength when pumped with pump radiation. 

With respect to claim 2, Gapontsev teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 15 degrees (figure 2). 
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With respect to claim 3, Gapontsev teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 45 degrees (figure 2). 

With respect to claim 4, Gapontsev teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 60 degrees (figure 2). 

With respect to claim 5, Gapontsev teaches the normal direction of the first 
window surface being substantially perpendicular to the direction of the radial axis at the 
first window surface (figure 2). 

With respect to claim 7, Gapontsev teaches the first window surface being 
substantially flat (figure 2). 

With respect to claim 8, Gapontsev teaches an angle between a normal direction 
of the second surface and a direction of the radial axis at the second surface being less 
than about 30 degrees (figure 2). 

With respect to claim 9, Gapontsev teaches a normal direction of the second 
surface being substantially parallel to a direction of the radial axis at the second surface 
(figure 2). 

With respect to claim 10, Gapontsev teaches the second surface being curved 
(figure 2). 

With respect to claim 1 1 , Gapontsev teaches a third window surface (window 
section of 6b in figure 2) having a normal direction that is not parallel to a direction of 
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the radial axis at the third window surface, wherein the third window surface is adapted 
for receiving pump radiation. 

With respect to claim 12, Gapontsev teaches the third window surface being 
substantially flat (figure 2). 

With respect to claim 13, Gapontsev teaches the active region having a 
transverse dimension smaller than the characteristic wavelength (page 5, line 24 - page 
7, line 11). 

With respect to claim 27, Gapontsev teaches a method of pumping a fiber laser 
having a longitudinal axis, a radial axis, and an azimuthal axis, the method comprising: 
producing a beam of pump radiation (4a); injecting the beam of pump radiation into the 
fiber laser in a direction such that the beam of pump radiation has a component along 
the longitudinal axis, the radial axis, and the azimuthal axis of the fiber laser (figure 2). 

With respect to claim 28, Gapontsev teaches the fiber laser having a window 
surface having a normal direction that is not parallel to a direction of the radial axis at 
the first window surface, and wherein the beam of pump radiation is injected into the 
fiber laser through the first window surface (figure 2). 

With respect to claim 29, Gapontsev teaches the beam of pump radiation being 
produced by a diode laser array (4a). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 14-17 and 20-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,854,865 to Goldberg in view of U.S. Patent No. 
5,923,694 to Culver, U.S. Patent No. 6,704,341 to Chang, or U.S. Patent No. 6,721,347 
toMizuietal. 

With respect to claim 14, Goldberg teaches a fiber laser assembly, comprising: 
(a) an optical fiber, comprising: (1) a radial axis; (2) a longitudinal axis; (3) a first window 
surface (one half of 24 and 55 in figure 3) having a normal direction that is not parallel to 
a direction of the radial axis at the first window surface, wherein the first window surface 
is adapted for receiving pump radiation and transmitting the pump radiation into the 
optical fiber (figure 4a); (4) a second surface adapted for totally internally reflecting 
pump radiation received within the optical fiber (column 2, lines 12-28); and an active 
region (14) within the optical fiber for generating radiation at a characteristic wavelength 
when pumped with pump radiation; (b) a diode laser array (16) adapted for emitting the 
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pump radiation. Claim 14 requires an optical element be disposed between the diode 
laser array and the first surface and adapted for guiding pump radiation from the diode 
laser array to the first window surface of the optical fiber. Such a configuration is well 
known in the art, as is evidenced by Culver (36), Chang (15), or Mizui (31 and 32). 
Therefore, at the time of the invention, it would have been obvious to one having 
ordinary skill in the art to utilize an optical element between the diode laser array and 
the first window surface of the optical fiber in Goldberg. The motivation for doing so 
would have been to more efficiently pump the active medium in the optical fiber by 
focusing light more directly at a given target, namely the optical fiber. 

With respect to claim 15, Goldberg teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 15 degrees (column 4, lines 12-28). 

With respect to claim 16, Goldberg teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 45 degrees (column 4, lines 12-28). 

With respect to claim 17, Goldberg teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 60 degrees (column 4, lines 12-28). 

With respect to claim 20, Goldberg teaches the first window surface being 
substantially flat (figures 1-3). 
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With respect to claim 21 , Goldberg teaches an angle between a normal direction 
of the second surface and a direction of the radial axis at the second surface being less 
than about 30 degrees (figure 3). 

With respect to claim 22, Goldberg teaches a normal direction of the second 
surface being substantially parallel to a direction of the radial axis at the second surface 
(figure 3). 

With respect to claim 23, Goldberg teaches the second surface being curved 
(figure 3). 

With respect to claim 24, Goldberg teaches a third window surface (other half of 
24 and 55 in figure 3) having a normal direction that is not parallel to a direction of the 
radial axis at the third window surface, wherein the third window surface is adapted for 
receiving pump radiation. 

With respect to claim 25, Goldberg teaches the third window surface being 
substantially flat (figure 3). 

With respect to claim 26, Goldberg teaches the active region having a transverse 
dimension smaller than the characteristic wavelength (column 4, line 30 - column 5, line 
60). 

10. Claims 14-18 and 20-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over International Application No. WO 95/10868 to Gapontsev et al. in 
view of U.S. Patent No. 5,923,694 to Culver, U.S. Patent No. 6,704,341 to Chang, or 
U.S. Patent No. 6,721,347 to Mizui et al. 
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With respect to claim 14, Gapontsev teaches a fiber laser assembly, comprising: (a) an 
optical fiber, comprising: (1) a radial axis; (2) a longitudinal axis; (3) a first window 
surface (window section of 6a in figure 2) having a normal direction that is not parallel to 
a direction of the radial axis at the first window surface, wherein the first window surface 
is adapted for receiving pump radiation and transmitting the pump radiation into the 
optical fiber (figure 2); (4) a second surface (6a and 8) adapted for totally internally 
reflecting pump radiation received within the optical fiber; and an active region (2) within 
the optical fiber for generating radiation at a characteristic wavelength when pumped 
with pump radiation; (b) a diode laser array (4a) adapted for emitting the pump 
radiation. Claim 14 requires an optical element be disposed between the diode laser 
array and the first surface and adapted for guiding pump radiation from the diode laser 
array to the first window surface of the optical fiber. Such a configuration is well known 
in the art, as is evidenced by Culver (36), Chang (15), or Mizui (31 and 32). Therefore, 
at the time of the invention, it would have been obvious to one having ordinary skill in 
the art to utilize an optical element between the diode laser array and the first window 
surface of the optical fiber in Gapontsev. The motivation for doing so would have been 
to more efficiently pump the active medium in the optical fiber by focusing light more 
directly at a given target, namely the optical fiber. 

With respect to claim 15, Gapontsev teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 15 degrees (figure 2). 
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With respect to claim 16, Gapontsev teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 45 degrees (figure 2). 

With respect to claim 17, Gapontsev teaches an angle between the normal 
direction of the first window surface and the direction of the radial axis at the first 
window surface being greater than about 60 degrees (figure 2). 

With respect to claim 18, Gapontsev teaches the normal direction of the first 
window surface being substantially perpendicular to the direction of the radial axis at the 
first window surface (figure 2). 

With respect to claim 20, Gapontsev teaches the first window surface being 
substantially flat (figure 2). 

With respect to claim 21 , Gapontsev teaches an angle between a normal 
direction of the second surface and a direction of the radial axis at the second surface 
being less than about 30 degrees (figure 2). 

With respect to claim 22, Gapontsev teaches a normal direction of the second 
surface being substantially parallel to a direction of the radial axis at the second surface 
(figure 2). 

With respect to claim 23, Gapontsev teaches the second surface being curved 
(figure 2). 

With respect to claim 24, Gapontsev teaches a third window surface (window 
section of 6b in figure 2) having a normal direction that is not parallel to a direction of 
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the radial axis at the third window surface, wherein the third window surface is adapted 
for receiving pump radiation. 

With respect to claim 25, Gapontsev teaches the third window surface being 
substantially flat (figure 2). 

With respect to claim 26, Gapontsev teaches the active region having a 
transverse dimension smaller than the characteristic wavelength (page 5, line 24 - page 
7, line 11). 

Citation of Pertinent References 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following patent documents further show the state of the art 
with respect to side-pumped fiber laser configurations: 



a. 


U.S. 


Patent No. 4,815,079 to Snitzer et al. 


b. 


U.S. 


Patent No. 5,033,058 to Cabaret et al. 


c. 


U.S. 


Patent No. 5,636,239 to Bruesselbach et al. 


d. 


U.S. 


Patent No. 5,640,408 to Jani et al. 


e. 


U.S. 


Patent No. 5,999,673 to Valentin et al. 


f. 


U.S. 


Patent No. 6,038,244 to Usui et al. 


g- 


U.S. 


Patent No. 6,075,803 to Bull et al. 


h. 


U.S. 


Patent No. 6,370,297 to Hakimi et al. 


i. 


U.S. 


Patent No. 6,594,299 to Hirano et al. 


j- 


U.S. 


Patent No. 6,608,852 to Govorkov et al. 
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k. U.S. Patent No. 6,621 ,849 to Thro et al. 

I. U.S. Patent No. 6,697,409 to Sekiguchi 

m. U.S. Patent No. 6,704,479 to Koplow 

n. U.S. Patent No. 6,865,213 to Perry et al. 

o. U.S. Patent Application Publication No. 2005/0281 508 to Krupkin et al. 

p. European Patent Document No. EP 1 213 802 A2 to Goldberg 

Communication Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leith A. Al-Nazer whose telephone number is 571-272- 
1938. The examiner can normally be reached on Monday-Friday, 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Callahan can be reached on 571-272-1740. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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